Abstract.The flux density distributions in sintered Bi2Sr2CaCu2Ox high-Tc supercon¬ ducting specimens were observed by means of a magnetooptic method using iron garnet films. The samples were formed into discs with thicknesses of 60 to 600 |rm and a diame¬ ter of 1.5 mm. SEM images showed that speci¬ mens consisted of grains with diameters of order 300 |im. Flux penetrated inhomogeneously into specimens of thickness smaller than the grain diameters. However, flux penetra¬ tion became homogeneous as the thickness was increased. Preferential flux penetration at grain boundaries was not observed in all specimens. The value of the critical current density, estimated from the flux penetration distance using Bean's model applied to disc¬ shaped specimens, was about IO4 A/cm2 at
.
Sophisticated image processing equipment is necessary to obtain the flux density distribution from changes in the polarization angle of the magnetic film. It would however be extremely convenient to be able to estimate the critical current density using the flux penetration depth resulting from application of a magnetic field [8] .
In this paper origin. SEM observations indicated that crystal grain sizes were roughly 300 um. These sintered samples were molded into discs of diameter (2R) 1.5 mm, with thickness d ranging from 62 um to 600 um, and were used in measurements.
The flux density distribution in the specimen was determined using an electromagnet and a polarization microscope equipped with a cryostat. While applying a magnetic field in the disc thickness direction with the temperature in the range between 20K and 80K, the changes in the stripe domain patterns in the iron garnet film were observed [9] .
The remanent magnetization was measured using a vibrating sample magnetometer. For Fig. 4(a) is a schematic diagram of the penetration of flux when a magnetic field is applied perpendicular to a disc-shaped superconducting specimen. The shaded region in the figure is the region of flux penetration, while in the white region the Meissner state is maintained. Fig. 4(b) shows the distribution of the shielding current flowing in each of three regions in the upper half of the specimen of Fig. 4(a) . Thus the penetration distance has a distribution in the thickness direction. Its value is larger near the specimen surface (both top and bottom surfaces), and is smaller near the center. Because the flux density distribution is observed only at the surface of the disc-shaped specimen, the specimen thickness must be taken into consideration in order to estimate the critical current density on the basis of the apparent flux penetration [5] [6] [7] . We used the following procedure to compute the critical current density from the flux penetration distance.
(1) The magnetic field H(x) at the position x is the sum of the field generated at position x by f J o {r2-r'2-2rr' cos6 + {z-z')2}V2 rd 6 (3) (2) Starting from the given external magnetic field and an appropriate initial value of the current distribution, we use eq. (2) to compute the z-component of the magnetic field in each region. (3) We next vary the current distribution appropriately so that the magnetic field in each region is shielded. The magnetic field generated by the new current distribution is then calculated, and this procedure is repeated until the penetrating field vanishes or until the current reaches the critical current density. When this happens, the magnetic field generated at the specimen surface by the shielding current is computed, and is used to find the flux penetration distance.
Through this method, we determined the relation of the flux penetration distance and critical current density to the applied field for samples of different thicknesses. Fig. 5 shows the critical current densities estimated using the applied field strength at which the flux penetration distance was 20% of the disc radius (0.15 mm), for specimen temperatures of 20K (Fig. 3) 
